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risk of these two leukocyte subtypes into a single risk factor. 3 NLR is a combination of two independent markers of inflammation: neutrophils as a marker of ongoing nonspecific inflammation and lymphocytes as a marker of the regulatory pathway. 4 NLR is calculated by dividing the number of neutrophils by the number of lymphocytes, from peripheral blood sample. Previous study has shown that if the NLR is higher there is increased severity of CAD and higher is the Gensini scores. Coronary angiography is the gold standard for the clinical judgment of CAD, whereas the Gensini score is a quantitative indicator for the estimation of the severity of coronary artery stenosis on the basis of coronary angiography. 5 
Methods:
This cross sectional study was conducted in the Department of Cardiology, National Institute of Cardiovascular Diseases, Dhaka, from December 2015 to November 2016. Patients with chronic stable angina who got admitted for coronary angiogram during the study period were selected by purposive sampling. Patients who underwent prior PCI and/or CABG, patients with heart failure -NYHA class III, IV, hematological diseases, malignancy, chronic kidney disease, chronic liver disease, ongoing infection, chronic inflammatory disease, autoimmune disease were excluded from the study. Total 110 cases were included in the study and were divided into two groups on the basis of NLR cut off level 2.8: Group I (NLR > 2.38) and Group II (NLR d" 2.38). After taking informed written consent from each patient meticulous history was taken and detailed clinical examination was performed and recorded in predesigned structured proforma. Levels of hemoglobin, white blood cells, neutrophils, lymphocytes, other differentials of white blood cells and platelets were determined by automated hematology analyzer. Serum creatinine, random blood sugar, fasting lipid profile and other screening tests for coronary angiogram were done. Coronary angiogram was done by conventional method in the same hospital setting. Severity assessment was done by Gensini score and vessel score.
NLR was calculated by dividing the number of neutrophils by the number of lymphocytes, from peripheral blood sample. Angiographic pattern and severity of coronary artery disease were assessed by interpretation of coronary angiogram by visual estimation by two cardiologists. Severity of coronary stenosis was graded according to the number of major epicardial vessel with significant stenosis (vessel score) and Gensini score.
In vessel score, significant coronary artery disease was defined as > 70% stenosis in any of the three major epicardial coronary arteries or a left main coronary artery stenosis > 50%. Angiograms revealing coronary artery stenosis < 70% in major epicardial coronary arteries were termed non-obstructive CAD. Extent of coronary artery disease was defined as significant single, two or three vessel coronary artery disease. Score ranged from 0 to 3 depending on the number of vessel involve. Left main coronary artery was scored as single vessel diseasei)Score 0 = no vessel involvement, ii) Score 1 = single vessel involvement, iii) Score 2 = double vessel involvement, iv) Score 3 = triple vessel involvement.
The Gensini score was developed by Gensini and takes into consideration the geometrical severity of lesions by angiography, the cumulative effects of multiple obstructions, and the significance of jeopardized myocardium. A nonlinear score was assigned to each lesion based on the severity of stenosis as indicated by the reduction of lumen diameter. A multiplier was applied to each lesion score based upon its location in the coronary tree depending on the functional significance of the area supplied by that segment. The final Gensini score was the sum of the lesion scores. The score assessed 14 coronary artery segments, which were scored according to their anatomical importance (ranging from 0.5 to 5) multiplied by the score regarding the maximum degree of obstruction. The points of the 14 segments were summed up to yield a final score.
Interpretation of coronary angiogram was made as the Gensini score. According to Gensini Score CAD was categorized as mild (1-10), moderate (10-50) and severe (>50).
The SPSS Statistical Software (16.0 version, SPSS Inc., Chicago, Illinois, USA) was used for data analysis. Continuous variables were expressed in mean & standard deviation and categorical variables as frequency and percentage. Quantitative variables were analyzed by Student's t-test and Categorical variables were analyzed by chi-square test and Fisher's exact test as applicable. To test association between NLR and coronary artery disease severity Pearson's and Spearman's rank order correlation test were used. Univariate and multivariate logistic regression analysis were done to evaluate the independent predictors of severity of CAD. The odds ratio (OR) and 95% confidence interval were calculated. p value of less than 0.05 was considered as significant.
Results:
Among the total 110 patients group-I and group-II had 55 patients each. The mean age difference between the group was statistically significant (p=0.001). Male: Female ratio was 10:1. Among the conventional CVD risk factors, hypertension and dyslipidemia were significantly high in group-É (p<0.05). No significant difference (p>0.05) between two groups was found in case of diabetes mellitus, smoking and family history of CAD (Table I ).
The differences in mean hemoglobin and RBS levels between two groups were insignificant (p>0.05). But the differences in serum creatinine levels was significant (p<0.05). In lipid profile study, only HDL was significantly low in group-I (p<0.01). Patients of group-I showed significantly higher mean WBC counts (p<0.01). Mean count of neutrophil and lymphocyte were statistically significant (p<0.05) across the group. The Mean NLR was 3.18 ± 0.79 in group-É & 1.96 ±0.42 in group-ÉÉ and the difference was statistically significant (p=0.001). Mean LVEF also showed statistically significant difference between two groups (p<0.05) (Table II) .
This study found that in "vessel score 0" and "vessel score 2" categories there was significant difference (p <0.05) between the groups and it was low in group-I, whereas the difference between groups in "vessel score 3" category was significantly high (p=0.001) in the same group (Table III) . Gensini scoring found that mild CAD was significantly low in group É (p<0.05). Moderate CAD showed insignificant difference (p>0.05) between the groups. Severe CAD was significantly higher in group É (p=0.001) (Table IV) .
There was a positive correlation between NLR and coronary artery disease severity in terms of vessel score (r=0.30). It was observed statistically significant (p=0.004) by Spearman's rank order correlation test (figure 1). There was also a positive correlation between NLR and coronary artery disease severity in terms of Gensini score (r=0.65). With the increase of NLR Gensini score increases. It was found statistically significant (p=0.001) by Pearson's correlation test (Figure 2 Total Gensini score = Sum of (Score for % of stenosis X Score for Vessel(s) involved)
Total Gensini Score was calculated as: 
Discussion:
The mean age of the studied patients was a 54.7±11.4 year ranging from 43 to 66 years. The mean age of group I patients was significantly (p=0.001) higher than group II. In a similar study conducted by Zhang, et al. mean age was 66 ± 10 years in group with NLR> 2.38 (high Gensini score group) and 61 ± 10 years in group with NLRd" 2.38 and difference was statistically significant (p= 0.001). 6 It was evident from the study that group-I tended to be older than group-II.
In group-I the mean WBC count was 9.4±2.6 (K/ µL) and in group-II mean WBC count was 7.5±1.90 (K/µL) and this difference was statistically significant. In a similar study conducted by Kaya et al. found mean WBC count 9.9±3.1 (K/µL) in higher NLR group and 8.3±2.8 (K/µL) in lower NLR group and the difference was statistically significant (p<.001). 7 Mean neutrophil count was 7.5±1.0 and 5.1±0.9 (K/µL), mean lymphocyte count was 2.4±0.6 and 3.1±0.7 (K/µL) and mean NLR was 3.18±0.79 and 1.96±0.42 in group-I and group-II respectively and the differences in the values between the two groups were statistically significant (p<0.05). In a similar study done by Zhang, et al. found mean neutrophil count was 6.6+1.0 and 6.1+1.0 (K/µL), mean lymphocyte count was 2.9±0.9 and 2.4±0.8 (K/µL) and mean NLR was 3.4±2 and 2.5±1.6 in high and low NLR group respectively. 6 Mean left ventricular ejection fraction (EF%) was 49.6 ± 7.3% in Group I and 53.3 ±8.5% in Group II. The difference of mean between the two groups was statistically significant (p=0.02). In a study Na, et al. found mean EF% 58.0±10.5% in severe coronary artery disease group and 59.6±9.6% in mild coronary artery disease group. 8 According to vessel score, the mean NLR was increased with the increase in number of vessel involved and this association was statistically significant (p=0.001).
According to Gensini score CAD was mild in 9.1% (5) patients in group I and 23.6% (13) patients in group II and mild CAD was significantly low in group I (p=0.04). Moderate CAD was found in 60% (33) patients in group É and 69.1% (38) patients in group ÉÉ with insignificant difference (p=0.31). Severe CAD was found in 30.9% (17) patients in group I and 7.3% (4) patients in group II and was significantly higher in group I (p=0.001). So coronary artery disease severity was increased with increase in NLR.
Mean Gensini score was 42.3±24.9 and 25.65±17.9 in group-I and group-II respectively and the difference of mean Gensini score was statistically significant (p=0.001). In a related study by Zhang, et al. found mean Gensini score was 45.7±21.4 in higher NLR group and 27.8±15.6 in lower NLR group and the difference was statistically significant (p=<0.001). 6 So our findings are consistent with existing studies.
In our study correlation co-efficient between NLR and vessel score was r=0.30 (p=0.004) and correlation co-efficient between NLR and Gensini score was r =0.65 (p=0.001). In a similar study conducted by Kaya, et al. the significant relationship between NLR and Gensini score was reported (r=0.422, p=<0.001). 7 We found a moderate positive correlation between NLR and 
Conclusion:
From this study it may be concluded that increased neutrophil to lymphocyte ratio is associated with angiographically severe coronary artery disease in chronic stable angina patients and this association is independent of conventional cardiovascular risk factors.
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